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Sir: 

I, Dr. Toshihiko Naito, declare the following: 

I am an inventor of the above-identified application. My curriculum vitae is attached. 

I am presently employed at Eisai Co., Ltd., as Director of the Active Pharmaceutical 
Ingredient Research Laboratories. I hold a doctorate in Pharmaceutical Sciences from Tohoku 
University. 

I have read and imderstand the specification and claims of the above-identified 
application, the outstanding Office Action of June 26, 2008, and the cited reference Funahashi et 
al., U.S. Patent No. 7,253,286 (hereinafter, "Funahashi et al."). 

The following experiments describe data extracted from the Funahashi et al. reference 
and the present specification, the disclosure of which is incorporated herein by reference. These 
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data provide objective evidence of unexpected results, thereby differentiating the presently 
claimed invention JBrom those disclosed in Funahashi et al. 

The Funahashi et aL Process 

The Examiner's attention is respectfully directed to the attached Appendix A which 

depicts a process of Funahashi et al. which achieves production of the same final compound as 

produced in Examples 1-4 of the present invention (top panel). The Funahashi et al. process is 

disclosed in Product Examples 152-3, 366-1, 368-1 and 368. (See, Funahashi et al. at column 

154, lines 51-67 (Example 152-3), column 269, line 38 to column 270, line 25 (Example 366-1), 

column 270, lines 53-67 (Example 368-1), column 270, lines 33-51 (Example 368)). Example 

368 of Funahashi et al. produces the final product 4-(3-Chloro-4-(cyclopropyl- 

aminocarbonyl)aminophenoxy)-7-methoxy-6-quinoline carboxamide. Funahashi et al. provide 

the following disclosure at column 370, lines 33-48, conceming Example 368 (the 'title 

compound" recited in the paragraph below is the final product, 4-(3-Chloro-4-(cyclopropyl- 

aminocarbony l)aminophenoxy)-7-methoxy-6-quinoline carboxamide) : 

The title compound (22.4 mg, 0.052 mmol, 34.8%) was obtained as white 
crystals fi"om phenyl N-(4-(6-carbamoyl-7-methoxy-4-quinolyl)oxy-2-c- 
hlorophenyl)carbamate (70 mg, 0.15 namol) and cyclopropylamine, by the same 
procedure as in Example 1 1 . 

The procedure of Example 1 1, at column 108, lines 30-54, of Funahashi et aL is disclosed 
as the following process: 

Phenyl N-(4-(6-cyano-7-(2-methoxyethoxy)-4-quinolyl)oxyphenyl)carba- 
mate (104 mg, 0.228 mmol) was dissolved in dimethylsulfoxide (1 ml), and then 
2-aminopyridine (43 mg, 0.457 mmol) was added and the mixture was heated at 
85 °C for 3 hours while stirring. After cooling, ethyl acetate and water were 
added for distribution, and the organic layer was washed with saturated brine and 
dried over anhydrous sodium sulfate. After filtering off the drying agent and 
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concentrating under reduced pressure, ethyl acetate-hexane was added to the 
residue and the precipitated crystals were filtered out and dried under reduced 
pressure to obtain the title compound (86 mg, 0.189 nnutnol, 82.7%) as white 
crystals. 

Thus, in Example 368, following the guidelines set forth in Example 1 1, phenyl N-(4-(6- 
carbamoyl-7-methoxy-4-quinolyI)oxy-2-chlorophenyl)carbamate (70 mg, 0.15 mmol) was 
dissolved in dimethylsulfoxide. Then cyclopropylamine was added and the mixture was heated 
at 85 °C for 3 hours with stirring. The same work-up was performed on the resultant product as 
described in Example 1 1 . 

This Funahashi et al. process provided a total yield of final product of only 25.5%. (See^ 
Funahashi et al. at colunm 270, lines 53-67 (Example 368-1), column 270, lines 33-51 (Example 
368), i.e. 83.7% x 87.4% x 34.8% = 25.5%). 



The Process of the Present Invention 

Applicants' process, as disclosed at paragraph [0048] of the present specification, is 

conducted as follows: 

To dimethylsulfoxide (20 mL) were added 7"methoxy-4-chloro-quinoline- 
6-carboxamide (0.983 g), l-(2-chloro-4-hydroxyphenyl)-3-cyclopropyIurea (1.13 
g) and cesium carbonate (2.71 g), followed by heating and stirring at 70°C for 23 
hours. After the reaction mixture was allowed to cool down to room temperature, 
water (50 mL) was added, and the produced crystals were collected by filtration to 
give 1.56 g of the title compound (88% yield). 

Applicants' process provides a total yield of final product of 67.8%, i.e. 77% x 88% = 
67.8%. (See^ present specification, at p^agraphs [0035] to [0050]). 
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Comparison of Processes and Results 

First, it can be seen that both process are similar in that the solvent dimethylsulfoxide is 
utilized in both, and both require a heating step with stirring. 

Second, Applicants' process, providing a total yield of final product of 67.8%, is a 
marked improvement over the process of Funahashi et aL, which reports a yield of only 25.5%. 
Thus, the present invention improves the final yield by more than 100%. 

One of ordinary skill in the art would not have predicted that such a large increase in 
yield could be obtained by changing the process of Fimahashi et al. Such unexpectedly high 
yields could not be predicted based on the disclosure of processes in Funahashi et al. As 
evidenced by the indicated objective data, the presently claimed invention therefore discloses 
unexpected results as compared to the Funahashi et aL process. 
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STATEMENT UNDER 18 U.S.C- S 1001 



I hereby declare that all statements made herein of any own knowledge are true, and that 
all statements made on information and belief are believed to be true; and further, that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 




Dr. Toshihiko Naito 



Attachments: Curriculum vitae of Dr. Toshihiko Naito 



Appendix A — schematic comparison of the synthetic method of Funahashi et al. 
and the method disclosed in the present application. 
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